Dimerization is essential for HAb18G/CD147 promoting tumor invasion via MAPK pathway.
HAb18G/CD147 is a transmembrane glycoprotein of the immunoglobulin superfamily (IgSF) and is reported to be correlated with invasion and metastasis of many cancers. The crystal structure of HAb18G/CD147 ectodomain has shown that it can form homodimers in crystal. However, the functional significance of HAb18G/CD147 dimerization remains unclear. In the present study, guided by the crystal structure, we performed extensive mutational and functional studies to identify residues critical for dimerization and molecular function of HAb18G/CD147. Fourteen mutants were purified and evaluated for their ability to form dimers in solution and in living cells. Subsequent functional validation revealed that K63E and S193A mutants, which disrupted CD147 dimerization both in solution and in living cells, showed clearly dominant-negative effects on MAPK activation, MMP2 induction and invasiveness in tumor cells. Taken together, the present study provides mutational and functional evidences demonstrating for the first time the functional importance of CD147 dimerization and its direct correlation with invasion and metastasis of tumor cells.